Habitual low-intensity exercise does not protect against myocardial dysfunction after ischemia in rats.
It is well established that participation in a chronic exercise program can reduce coronary heart disease (CHD) risk factors and improve myocardial tolerance to ischemia-reperfusion (I-R) injury. Low-intensity exercise programs are known to be effective in reducing CHD risk factors in humans and rats, but whether similar programs are of sufficient intensity to improve intrinsic tolerance to I-R injury has not been established. Thus, the purpose of this study is to determine whether low-intensity exercise provides self-protection to the heart against I-R injury. Male, Sprague-Dawley rats were exercised on a treadmill at an intensity of 55-60% VO2max, 40 min/day, 5 days/week for 16 weeks. Reperfusion injury following 20 min of global ischemia was evaluated using the isolated perfused working heart model. Left ventricular content of the cytoprotective protein heat shock protein 70 (HSP70) was determined by Western blotting. The exercise program elevated HSP70 2.7-fold, but did not provide enhanced protection following 20 min of ischemia. Final post-ischemic recovery of cardiac external work was 63+/-9% of pre-ischemic value in the sedentary group (n=9) and 51+/-11% in the exercising group (n=9) (P>0.05). Post-ischemic lactate dehydrogenase release was also similar between groups and the magnitude of release was low, consistent with stunning. Regular exercise at 55-60% VO2max is below the threshold intensity necessary to induce intrinsic cardioprotection against I-R injury. Furthermore, elevated myocardial HSP70 is not necessarily a marker of improved protection against dysfunction associated with stunning.